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Abstract
Food crop farmers, like other farmers, are faced with the challenge of producing sufficient crops to meet the ever-
growing consumer demand in the face of limited resources. Specifically, the study examined the socioeconomic 
characteristics of the food crop farmers, determined their level of commercialization, innovation and 
performance, estimated the relationship between commercialization, innovation and performance, and estimated 
the determinants of commercialization, innovation adoption and performance of the food crop farmers. The study 
adopted a multistage sampling technique in the selection of 60 respondents for the study. Structured 
questionnaire complimented with oral interview was used in collecting data from the respondents. Data were 
analyzed using descriptive and inferential statistical tools. The result showed that 68.33% of the respondents 
were married and the mean age of the respondent was 36.7 years. About 53.33% of the farmers were males and 
90% of the food crop farmers had one form of formal education or the other. The mean years of farming 
experience and mean household size were 14.7 years and 6 persons per household, respectively. The major source 
of fund for their farming activities was from personal savings. Also, 75% of the farmers do not have contact with 
extension agents and 48.33% were members of farmers' cooperative societies. The mean level of 
commercialization and adoption of innovation was 54.61% and 32.22% respectively. The result showed that food 
crop production was profitable as the farmers made a net return ₦246,200. There was a significant positive 
relationship between commercialization and innovation, and between innovation and performance. The 
significant determinants of commercialization were age (P<0.01), years of education (P<0.01), gender (P<0.01), 
income (P<0.01), farming experience (P<0.05), labour (P<0.01), distance to the market (P<0.10), and 
depreciation (P<0.01). The probit regression estimates showed that the significant determinants of adoption were 
age of the farmer (P<0.01), gender (P<0.01), educational attainment (P<0.01), extension visits (P<0.05), income 
(P<0.01), access to credit (P<0.01), cost of innovation adoption (P<0.05) and membership of farmers 
association/cooperative society (P<0.05). The significant variables influencing performance (measured by the 
net returns/profit from farming) of the food crop farmers were gender (P<0.01), age (P<0.01), education 
(P<0.01), farming experience (P<0.01), cooperative membership (P<0.01), amount of credit received (P<0.01), 
and transportation cost (P<0.01). The study recommended that policies that would enhance farmers' adoption of 
innovations such as strengthening the agricultural extension system which serve as channel for diffusion of 
innovations, and access to credit and agricultural inputs should be implemented for increased productivity and 
commercialization. There is also need for free and affordable educational policies that will enable the farmers' 
access and process information on innovations that will enhance productivity and commercialization. Farmers 
are encouraged to form groups/cooperatives to be able access information, inputs and resources, thereby 
enhancing economics of scale
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Introduction
Market orientation is the organization-wide generation 
of market intelligence pertaining to current and future 
customer needs, dissemination of the intelligence across 
departments, and organization-wide responsiveness to it 
(Adenegan et al., 2013). Market orientation in 
agriculture is basically a production decision issue as 
influenced both by production conditions and market 
signals (Berhanu and Moti 2010). Market orientation in 
agriculture is the degree of allocation of resources (land, 
labour and capital) to the production of agricultural 
produce that are meant for exchange or sale. Numerous 
studies have examined strategies, structures and 
systems as potential barriers to developing market 
orientation (Gebremedhin and Jaleta, 2012; Goshu et 
al., 2012; Adenegan et al., 2013). These studies found 
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that market orientation in smallholder agriculture is 
basically a production decision issue of what to produce 
for profit maximization. It is very much difficult to 
choose the commodities which can maximize profits of 
the smallholder farmers as different areas are 
characterized by different geographic structures. 
Examining the trend of market orientation is a method of 
accessing the smallholder farmers' participation in the 
output market so that the objective of small-holders 
agricultural commercialization can be justified. 
According to Iheke et al. (2015), meeting the challenge 
for improving rural income in Nigeria will require some 
form of transformation out of the semi-subsistence, low 
input, low productivity farming system that currently 
characterize much of rural Nigeria. This can be achieved 
through market orientation and innovation adoption. 
Market orientation of farmers is an ultimate result of 
agricultural commercialization. Market orientation of 
the high valued crops like fish, livestock products, fruits, 
spices and vegetables etc. is one of the potential avenues 
of agricultural commercialization. As high valued 
agricultural products are generally more perishable than 
the traditional staples, due to the lack of advanced post-
harvest technologies, smallholder farmers cannot be the 
active participants in the market. In this context, the 
government and non-government organizations 
(NGOs) are recently trying to transform smallholder 
agriculture from subsistence to market oriented (Azad, 
2015). Nevertheless, market orientation differs from 
market participation (Gebremedhin and Jaleta, 2012). 
Although market orientation translates into market 
participation, most of the researchers overlook market 
or ien ta t ion  and  t ry  to  ana lyse  agr icu l tura l 
commercialization only for output market participation; 
smallholder farmers are now participating in output 
markets with income mediated benefits (Osmani and 
Hossain, 2015). The World Bank (2008) noted that 
commercial transformation of subsistence agriculture is 
an indispensable pathway towards economic growth 
and development for most agriculture dependent 
developing countries. According to Gebremedhin and 
Jaleta (2010), commercialization entails market 
orientation (agriculture production decision destined for 
markets-based signals) and market participation 
(produce offered for sale and use of purchased inputs). 
Agricultural transformation from subsistence to 
commercial agriculture is made possible through 
adoption of innovations.
Agribusiness innovations has been defined as the 
application of new inputs, machines, and methods used 
in agricultural production processes in order to increase 
production, yield or quality (Akkoyunlu, 2013). 
According to Akkoyunlu (ibid), innovations in 
agribusiness can reduce poverty, foster development, 
and stimulate economic growth in many developing 
countries. In particular, the adoption of innovation can 
transform the lives of farmers through increased 
incomes and improved living conditions. Iheke and 
Nwaru (2014), noted that innovation adoption is key to 
increasing farm productivity. Innovativeness is critical 
to the long-term success of a firm and the economic 
health of an industry and the overall economy (Gertner, 
2004). As noted by Fan (2011), most rural households 
lack access to reliable and affordable innovations which 
have the potential to improve their livelihoods and food 
security status (Fan, 2011). Therefore, non financial 
services such as marketing and extension services offer 
new opportunities for small farmers to increase their 
productivity and incomes.
The Nigeria agricultural landscape is mostly dominated 
by smallholder farmers, who are poor. The burgeoning 
incidence of poverty and lack of support to farmers has 
constrained adoption of agricultural technologies (with 
attendant low productivity) and has made the transition 
from subsistence to commercial agriculture difficult. 
Inefficiency in the marketing of agricultural food crops 
has reduced its supply to major markets in the State, and 
as a result affects regional and inter-regional trade, 
which will decrease the profitability of production. As 
noted by Iheke et al. (2015), despite the contributions of 
the small holder agriculture to national economic 
growth, market orientation of smallholders over the 
years have been faced with diverse setbacks: the 
subsistent farming methods, low level of literacy, land 
tenure problems, and financial and input constraints. 
This situation has continued unabated and must be 
addressed if the goal of agricultural transformation for 
self-sufficiency in food production and export of 
marketable surplus is to be achieved.
Methodology
The study was conducted in Abia State, Nigeria. It has a 
2land mass of 6320km  population of 2,845,380 (NPC, , 
2006) and an estimated population of 3,727,347 (NBS, 
22018), with a population density of 650/km . The State, 
created out of Imo State on August 27, 1991, has 17 
Local Government Areas (LGA) which are grouped into 
three agricultural zones namely; Aba, Umuahia, and 
o ′ 0 ′ Ohafia. The state lies between longitudes 7  23  and 8  02
o ′ oEast of Greenwich Meridian and latitudes 5  49  and 6  
′12 North of the Equator. Abia State is bounded on the 
north and northeast by the states of Anambra, Enugu and 
Ebonyi; to the west of Abia is Imo State; to the east and 
southeast are Cross River State and Akwa Ibom State 
respectively and to the south is Rivers State. The state is 
endowed with a rich fertile soil that supports the growth 
of crops such as yam, cassava, cocoyam, melon, maize, 
oil palm, garden egg, cocoa, etc. Poultry, goat, pigs and 
sheep are the major livestock kept. The study adopted a 
multistage sampling technique. The three agricultural 
zones in Abia State were purposively selected in the first 
stage. In the second stage LGAs were randomly selected 
from each of the zone. Third stage involved a random 
selection of two communities each from the 4 LGAs, set 
aside for the research (i.e. 12 communities). In the fourth 
stage, the assistance of Extension Officers of the 
Agricultural Development Programme were employed 
to help identify food crop farmers in each community 
from which a random sample of 5 food crop farmers 
were selected, giving a sample size of 60 respondents. 
Data collected from the respondents using structured 
questionnaire complimented with oral interview were 
analyzed using descriptive and inferential statistical 
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tools. The socio-economic characteristics of the 
respondents and level of commercialization and 
innovation adoption were analyzed using descriptive 
statistics. Net return analysis was used to determine the 
performance of the farmers. The relationship between 
commercialization, innovation and performance of food 
crop farmers was realized using correlation analysis. 
The determinants of  commercial izat ion and 
performance were realized by estimating the Ordinary 
Least Squares (OLS) regression model, while the 
determinants of adoption was realized using the probit 
regression model.  The models were specified as 
follows:
Performance
NR = TR – TC ...... (1)
TR = P Q .............. (2)i i 
TC = TVC + TFC ... (3)  
Where in equations (1), (2) and (3): NR = net returns, TC 
= total cost, P  = unit price of the ith output, Q  = quantity i i
of the ith output, TVC = total variable cost (cost of 
planting materials, fertilizer, labour, etc), and TFC = 
total fixed cost (capital consumption allowance, rent, 
etc).
The correlation coefficient is given as:
Where in equation (4): r  = correlation coefficient (-1 ≤ xy 
r  ≤ 1), n = sample size, and X and Y are the variables xy
under consideration (commercialization and innovation 
adoption or performance).
Determinants of Commercialization 
Y= f (X  X  X  X  X  X  X X ,X X , X , X ) ......... (5)  1, 2, 3, 4, 5, 6, 7, 8  9, 10 11 12
Y= Level of commercialization given as: 
Where in equation (5):  X = Age (years); X = 1 2 
Educational attainment (years); X = Gender (male =1, 3
female =0); X = Income (naira); X = Experience 4 5 
(years); X = Labour (naira); X =Distance to market 6 7
(km); X = Membership of society (yes =1, no =0); X = 8 9 
Transport cost (naira); X = Depreciation (tools and 10
implements) in naira; X  =Access to credit (yes =1, no 11
=0); and X = Quantity sold (naira).12 
Determinants of innovation adoption 
F o r  t h e  d e t e r m i n a n t s  o f  a d o p t i o n  o f 
innovation/technologies, the Probit regression model 
was estimated. Following Iheke and Nwaru (2014), the 
model is given as:
2P(Yi = 1/χ) = Φ (χ′ β) = exp(-z /2)dz ....... (8)
Where P is the probability that the ith household used the 
new technology, and 0 otherwise. The probit model is 
generated by a simple latent model of the form:
Y* = χ′ β + ε .............. (9)
Where x|ε is a normally distributed error term; Y is the 
index of use of technologies/innovation measured as Y = 
(U/V)*100, where U is the participatory score of the 
r e s p o n d e n t  h o u s e h o l d  o n  t h e  n u m b e r  o f 
technologies/innovations adopted and V is the overall 
score of all the innovations available. Any index greater 
than or equal to 50 (U/V ≥ 50, 1; otherwise 0) is assigned 
the value of unity and zero if otherwise. Χ is a vector of 
explanatory variables. The explanatory variables 
considered were age of the farmer in years (X ), gender 1
measured as a dummy variable with males taking the 
value of unity and females taking the value of zero (X ), 2
years of educational attainment (X ), years of farming 3
experience (X ), access to extension services measured 4
by the number of visits of extension agents during the 
cropping season (X ), income measured in naira (X ), 5 6
access to credit measured by the amount of credit 
received (X ), cost of technology adoption in naira (X ), 7 8
a n d  m e m b e r s h i p  o f  a n  a g r i c u l t u r a l 
association/cooperative society with members taking 
the value of unity and non-members taking the value of 
zero (X ).9
Determinants of performance 
Y = f (X , X , X , X , X , X6, X , X , X  X , X , X ) 1 2 3 4 5 7 8 9, 10 11 12
.......... (7)
Where: Y = Performance measured by farm profit 
(naira); X  = Gender (male =1, female = 0); X  = Age 1 2
(years); X  = Level of education (years); X  = 3 4
Experience (years); X  = Marital status (married =1, 5
otherwise = 0); X  = Household size (number); X  = 6 7
Cooperative membership (member of cooperative = 1, 
otherwise = 0), X  = Amount of Credit granted (naira); 8
X = Transport cost (naira); and X = Other marketing 9 10 
costs/charges (naira). 
Results and Discussion
The socio-economic characteristics of the farmers are 
presented in Table 1. The result shows that 68.33% of the 
respondents were married. This implies that food crop 
production in the area is dominated by married 
individuals, who are seen to be responsible according to 
societal standards (FAO, 2017). The mean age of the 
respondent is 36.7. This implies that, the farmers were 
still in their active age, more receptive to innovation, 
and could withstand the stress and strain involved in 
agricultural production. Nwaru (2004) and Iheke and 
Onyendi (2017) noted that the risk bearing abilities and 
innovativeness of a farmer, his mental capacity to cope 
with the daily challenges and demands of farm 
production activities decreases with advancing age. 
About 53.33% of the farmers were males, while 46.67% 
were females. This implies that Nigerian agriculture is 
still male dominated. Iheke (2010), noted that the result 
is typical in the study area where the man, most often the 
husband, takes major decisions concerning the 
household businesses except where he is no longer alive. 
Most (90%) of the farmers in the study area were literate 
with diverse formal educational levels ranging from 
primary school education to tertiary education, Literacy 
(ability to read and write) would enable the farmers to 
better utilize effectively and efficiently available 
resources in the area for farm businesses which would 
improve their productivity and productivity. As 
rxy =
n ∑ XY − ∑ X ∑ Y−
√[n ∑ X2−(∑ X)2][n ∑ X2−(∑ X)2]
 ...... (4) 
Y =  
Gross  value  of  output  of  food  crops  sold
Gross  value  of  food  crops  produced  
 x  100  .... (6)  
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expected, higher education could enhance improved 
business ideas, skills, innovation and managerial ability 
for business sustainability. This result is in agreement 
with Nwibo and Okorie (2013), Onyenweaku, (1988)   
that as an individual increases his educational 
attainment; his managerial ability for business 
sustainability also increases.
























40-49 11 18.33 
50-59 4 6.67 
60-69 6 10.00 
Mean age: 36.7   
Sex    
Female  28 46.67 
Male 32 53.33 
Marital status   
Single  19 31.67 
Married  41 68.33 
Level of education   
No formal education 6 10.00 
Primary 24 40.00 
Secondary 17 28.33 
Tertiary  13 21.67 
Household size   
1-3 15 25.00 
4-6 25 41.67 
7-9 11 18.33 
10-12 9 15.00 
Mean: 6   
Farming experience(years) 38 32 
1-10 30 55.00 
11-20 24 18.33 
21-30 10 16.67 
31-40 4 10.00 
Mean: 14.7   
Farm size(hectares)   
0. 1-1.0 31 51.67 
1.1-2.0 15 25.00 
2.1-3.0 9 15.00 
3.1-4.0 3 5.00 
4.1-5.0 0 0.00 
5.1-6.0 2 3.33 
Mean 1.6  
Sources of capital     
Personal savings  39 65.00 
Cooperatives 3 5.00 
Friends and relations  13 21.67 
Money lenders 6 6.67 
Extension Contacts    
No 45 75.00 
Yes  15 25.00 
Cooperative membership   
Member 25 48.33 
Non-member 35 51.67 
Source: Field Survey, 2019 
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61-70  11  18.33  
71-80  7  11.67  
81-90  4  6.67  
91-100  2  3.33  
Total  60  100.00  
Mean  54.61   
Source: Field survey, 2019  
Food crop farmers' Level of Innovation
The frequency distribution of the level of innovation of 
food crop farmers is presented in Table 3. Results show 
that 28.34% of the food crop farmers had innovation 
level between 30.00 - 49.00. The mean level of 
innovation was 32.22. This level holds positive 
implicat ions for  improved productivi ty and 
performance of the farmers and it suggest that ample 
opportunities exist for the farmers to increase their level 
of adoption of innovations. Agricultural innovations 
also play a significant role in mitigating poverty, 
lowering per unit costs of production (Kassie et al. 
–2011), boosting rural incomes and reducing hunger 
(Maertens and Barrett, - 2013). According to Awotide et 
al. (2016), improved agricultural technology adoption 
has the potential to deepen the market share of 
agricultural output through which the smallholder 
farmers' resource use and output diversification 
decisions could be guided increasingly by their 
objective of profit maximization. 
Table 3: Distribution of the respondents according to Innovation  
Innovation  Frequency  Percent  
0.00-9.0 12  20.00  
10.00-19.00 7  11.67  
20.00-29.00 8  13.33  






























  Source: Field survey, 2019
 
Table 1 also shows mean of 14.7 years of farming 
experience among the respondents, implying that the 
farmers were experienced and this has some positive 
implications for increased productivity. According to 
Nwaru et al. (2011), and Echebiri and Onu (2019), the 
number of years a farmer has spent in the farming 
business may give an indication of the practical 
knowledge he has acquired on how he can overcome 
certain inherent farm production problems. The mean 
household size was 6 persons per household. This is 
consistent with the findings of Iheke and Ukaegbu 
(2015). According to Iheke (2010), large household size 
is desirable and of great importance in farm production 
as rural households rely more on members of their 
households than hired workers for labour on their farms. 
Table 1 also showed that the majority of the respondents 
utilized funds from their personal savings to finance 
their farming operations. This could be because small-
scale/resource poor farmers have limited access to 
financial services and often lack collateral that will 
qualify them for credit from formal lending institutions. 
This is consistent with Okojie et al. (2010). Also, 75% of 
the farm farmers do not have contact with extension 
agents, while 40% had access to extension visit. Lack of 
frequent and regular extension visits have the capacity 
of inhibiting the adoption of new innovations since 
majority of farmers find it difficult to access them. About 
48.33% were members of farmers' cooperative 
societies. Iheke (2010) noted that cooperative societies/ 
farmers' associations serve as sources of good quality 
inputs, labour, credit, information and organized 
marketing of products. Onyenweaku and Ohajianya 
(2005) noted that members of cooperative societies have 
enhanced ability to adopt innovations than non-
members.
Level of commercialization, innovation and 
performance of food crop farmers 
Level of Commercialization
The level of commercialization of food crop farmers is 
presented in Table 2. The result indicates that 41.66% of 
the respondents had commercialization level range of 51 
– 70. The mean commercialization level was 54.61. This 
implies a shift from peasant to market oriented 
production. Adoption of innovations leads to increased 
f a r m  p r o d u c t i v i t y  w h i c h  i m p r o v e s  t h e 
commercialization behaviour of smallholder farmers. 
This will in addition enhance farmers' livelihood, reduce 
rural poverty, and increase food security.
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Table 4:  Distribution of the respondents according to Net returns (performance)  
Items  Amount (₦)  Percentage share  
Revenue      
Beans  23000  4.07  
Cassava  227500  40.25  
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246200
   Source: Field Survey, 2019
 
 
Table 5:  Estimated correlation coefficient of the relationship among  commercialization, innovation and 
performance  
 Commercialization  Innovation  Performance  
Commercialization  1.0000    
Innovation  0.4291***  1.0000   
Performance  0.5323***  0.7173***  1.0000  
Source: Field survey data, 2018. *** Significant at 1%  
Factors influencing commercialization, innovation adoption and performance of food crop farmers
Determinants of Commercialization
The estimated regression coefficients of the factors influencing commercialization are presented in Table 6.
Relationship among commercialization, innovation 
and market performance 
Ta b l e  5  s h o w s  t h e  r e l a t i o n s h i p  a m o n g 
commerc ia l i za t ion ,  innova t ion  and  marke t 
performance. Table 5 showed a significant positive 
relationship between commercialization and innovation 
at 1% level of significance with a coefficient of 0.4291. 
It equally showed a significant positive relationship 
between innovation and performance at 1% level of 
significance with a coefficient of 0.7173 and between 
performance and commercialization with a coefficient 
of 0.5323. These imply that as adoption of innovation 
increases, commercialization increases. Also, as 
adoption of innovation increases, the farmers' 
performance increases. Similarly, performance and 
commercialization increase together, ceteris paribus.
Net Returns (Performance) of food crop farmers
The cost and returns from food crop production is 
presented in Table 4. The table showed that cassava and 
yam contributed 40.25% and 32.73% of total farm 
income respectively. This shows the importance 
attached to these crops in the study. Variable cost was 
estimated as 85.43% of the total cost incurred by the 
farmers. The major cost items were cost of labour 
(42.47%) and cost of planting materials (24.71%). The 
net return from food crop production was ₦246,200 
indicating that food crop production is a profitable 
venture. Therefore, people should be encouraged to take 
up food crop farming as means of livelihood. It will 
equa l ly  s tem the  ever-esca la t ing  leve l s  o f 
unemployment and enhance food security.
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Table  6:  Regression estimates of determinants of Commercialization  
Variable  Linear  + Exponential  Double log  Semi-log  





















































































































































































































Source: Field survey data, 2019. * Significant at 10%, ** Significant at 5%, *** Significant at 1%, Figures in 
parenthesis are the t-ratios
 
and + = lead equation
 Exponential functional form was chosen as the lead 
equation based on statistical and econometric criteria 
such as the magnitude of the coefficient of multiple 
2determination (R ), number of significant variables, 
conformity with a priori expectation of the signs borne 
by the coefficients of the variables, and overall 
significance of the functional form (F-ratio). The F-ratio 
(15.25) was significant at 1% which attests to the overall 
2significance of the regression result. The R  value 
(0.7143) of the lead equation shows that 71.43% of the 
variations observed in the commercialization were 
accounted for by the explanatory variables included in 
the model. The coefficient of age (0.994) was negatively 
signed and significant at 1%. This indicates that age is 
indirectly related to commercialization. This is 
suggestive of the fact that the older the food crop farmer, 
the less his commercialization level. However, older 
farmers are less receptive and more conservative to try 
new and improved technologies which would facilitate 
commercialization. This is consistent with the findings 
of Onyenweaku et al. (2007). Moreover, Okoye et al. 
(2007), reported that older entrepreneurs are less willing 
to consider new techniques, and hence reluctant to 
change the status quo which might affect their 
commercialization. The results also show that the 
coefficient of education (1.39e-6) was positive signed 
and highly significant at 1%. This indicates that an 
increase in the level of education of the farmers can 
result in an increased level of commercialization of the 
farm enterprise. This is in line with a priori expectation 
as educated farmers are flexible and can adopt good 
changes and new improved technologies that can 
enhance their level of commercialization. The finding is 
in line with the observations of Onyenweaku and Nwaru 
(2005), who stated that the level of education of a farmer 
does not only increase his productivity, but also enhance 
his ability to understand, evaluate and adopt new 
production techniques.
The coefficient of gender (2.08e-6) was positive and 
highly significant at 1%. This implies that male food 
crop farmers are more market orientated in production 
than their female counterparts. The coefficient of 
income was also significant and positively related to the 
level of commercialization of the farm enterprise with a 
coefficient of 3.6e-06 at 1% level of significance. This 
indicates that there is a direct relationship existing 
between income and commercialization. Increase in 
income would enable farmers purchase improved inputs 
and modern farm tools that are energy-saving, leading to 
increased productivity and hence commercialization. 
This is in agreement with the findings of Okezie et al. 
(2012), who identified income as one of the driving 
forces of increased crop production. Experience was 
also found significant and positively related to the level 
of commercialization of the farm enterprise with a 
coefficient of 1.91e-06 at 5% level of significance. This 
indicates that there is a direct relationship existing and 
as such with an increase in experience, there is an 
increase in farm enterprise commercialization. This is in 
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agreement with the findings of Hailua et al. (2015), who 
identified experience as one of the major factors that 
enhance crop production/productivity.
Distance was also found significant and negatively 
related to the level of commercialization of the farm 
enterprise with a coefficient of -0.00824 at 10% level of 
significance. This indicates that there is an indirect 
relationship, and as such with an increase in distance, 
there is a decrease in commercialization. This is in 
agreement with the findings of Hailua et al. (2015), who 
identified distance with a negative and significant effect 
on the intensity of crop commercialization. 
Depreciation was significant and negatively related to 
the level of commercialization of the farm enterprise 
with a coefficient of -0.0067 at 1% level. This indicates 
that the higher the capital consumption allowance, the 
lower the level of commercialization. Increase in capital 
consumption allowance implies higher cost, and this 
discourages farmers from investing more in their farm 
operations especially with the limited resources at their 
disposal.
Determinants of adoption of Innovations
The estimated determinants of adoption of innovations 
are presented Table 7. The result showed that the 
2coefficient of determination (Psuedo R ) was 0.7052 
which implies that 70.52% of the variation in adoption 
of innovations was explained by the variables included 
2in the model. The Likelihood Ratio Chi  was 36.68 and 
significant at 1% level of significance indicating 
goodness-of-fit of the probit regresion model. The 
significant determinants of adoption were age of the 
farmer (P<0.01), gender (P<0.01), educational 
attainment (P<0.01), extension visits (P<0.05), income 
(P<0.01), access to credit (P<0.01), cost of innovation 
adoption (P<0.05) and membership of farmers 
association/cooperative society (P<0.05). The 
coefficient of age was significant at 1% level and 
negatively signed. This implies that probability of 
adoption of innovation decreases as the farmer gets 
older. This result agrees with Dhraief et al. (2018), Iheke 
and Nwaru (2014) and Mauceri et al. (2005). Iheke and 
Nwaru (2014) noted that older farmers become more 
risk averse in comparison to their younger counterparts. 
On the other hand, Mauceri et al. (2005) stated that 
younger farmers are typically less risk-averse and are 
more willing to try new technologies than older farmers 
who have an increased risk aversion and a decreased 
interest in long-term investment in the farm. 
The coefficient of gender was significant at 1% and 
positively related to adoption of agricultural 
innovations. This implies that male farmers tend to 
adopt innovations more relative to their female 
counterparts. Iheke and Nwaru (2014) explained that 
this may be because of the lopsidedness of extension 
services; the major means of innovation diffusion, 
which favour male farmers more. The coefficient of 
educational attainment was significant at 1% and 
positively signed. This implies that probability of 
adoption of innovation increases with educational 
attainment. Empirical evidence show that the level of 
education of a farmer increases his ability to obtain, 
process and use information relevant to the adoption of a 
new technology (Obasi, 1991; Mignouna et al., 2011; 
Namara et al., 2013; and Iheke and Nwaru, 2014). 
Agricultural extension services play pivotal roles in the 
livelihood activities of rural communities by ensuring 
that the farmers have access to improved technologies. 
They serve as channel of diffusion of innovations. This 
explains the positive and significant relationship 
between extension contact and adoption of innovations. 
Availability and access to extension services has also 
been found to be a key aspect in technology adoption 
(Mwangi and Kariuki, 2015).
The coefficients of income and access to credit were 
both significant at 1% and positively related to 
probability of adoption of innovation. Adoption of 
innovation is associated with some costs and availability 
of fund help ease the farmer's financial and liquidity 
constraints. This explains the positive relationship 
between income and access to credit and adoption of 
innovations. This result is consistent with the findings of 
Iheke and Nwaru (2013), and Simtowe and Zeller 
(2006). The coefficient of cost of innovation adoption 
was negatively signed and significant at 5% level. This 
implies that as innovation increases, probability of 
adoption decreases with increase in the cost of adopting 
the technology, ceteris paribus. This conforms to a 
priori expectation. Adoption of innovations involves 
cost and as the cost increases, the less likely the farmers 
would be able to afford it.
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Table 7: Probit regression estimates of determinants of adoption of innovations/technologies  
Variable  Coefficient  Standard error  Z value
Intercept  1.197  0.473  2.53**
Age (X1)  -5.722  1.002  -5.70***
Gender (X2)  3.783  1.256  3.01***
Education (X3)  1.869  0.647  2.89***
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0.000
     Pseudo R2
 
0.7052
   Log likelihood 
 
-13.710799
   Source: Field survey data, 2019. ** Significant at 5%, *** Significant at 1%
 
 
Table 8: Regression estimates of the determinants of performance  
Variable  Linear  Exponential  Double Log  Semi-log  +  





































































































































































Source: Field survey data, 2019. * Significant at 10%, ** Significant at 5%, *** Significant at 1%, Figures in 
parenthesis are the t-ratios and + = lead equation
 
Determinants of Performance
The determinants of performance of the food crop 
farmers are presented in Table 8. The semi-log 
functional form was chosen as the lead equation based 
on statistical and econometric criteri such as the 
magnitude of the coefficient of multiple determination 
2(R ), number of significant variables, conformity with a 
priori expectation of the signs borne by the coefficients 
of the variables, and overall significance of the 
functional form (F-ratio). The coefficient of multiple 
determination was 0.7288 which implies that 72.88% of 
the variation in performance of the food crop farmers 
was explained by the variables included in the model. 
The F-ratio was significant at 1%, which indicates 
goodness-of-fit of the model (overall significance of the 
regression result). The significant variables influencing 
performance (measured by the net returns/profit from 
farming) of the food crop farmers were gender, age, 
educat ion,  farming experience,  cooperat ive 
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The coefficient of gender was significant at 1% level and 
positively related to performance of the food crop 
farmers. This implies that male farmers performed 
better than their female counterparts.  The existence of 
gender differences in agricultural production has been 
documented (FAO 2011; Aguilar et al. 2014; Kilic et al. 
–2015; Mukasa and Salami '2015). Confirming this 
result, Gebre et al. (2021), reported that the maize 
productivity of male-headed households was 44.3% 
higher than that of female-headed households. This 
would invariably lead to higher incomes. They noted 
that among the reasons for women farmers lower 
productivity is the difference in the use of inputs such as, 
improved seed, fertilizer, and labor, and access to other 
resources influencing productivity such as, education, 
extension, and credit.
The coefficient of age was significant at 1% level and 
positively related to performance of the food crop 
farmers. This implies that performance decreases as the 
farmer gets older. This conforms to a priori expectation. 
It has been reported that the risk bearing abilities and 
innovativeness of a farmer, his mental capacity to cope 
with the daily challenges and demands of farm 
production activities and his ability to do manual work 
decreases with advancing age; and the more he or she is 
unable to combine his or her resources in an optimal 
manner given the available technology (Iheke et al., 
2013; Iheke and Nwaru, 2014; and Iheke and Onyendi, 
2017). This would lead to decrease in efficiency with 
associated decrease in productivity and hence income. 
The coefficient of education was significant at 1% and 
positively related to the performance of the farmers. 
This implies that the higher the educational attainment 
of the farmers, the higher their productivity. This 
conforms to a priori expectation. According to 
Paltasingh and Goyari (2018) and Iheke and Nwaru 
(2014), education increases farmers ability to analyze 
and synthesize information thereby increasing rate of 
adoption of innovations, leading to enhanced farm 
productivity and efficiency.  
The coefficient of farming experience was significant at 
1% and positively related to performance of the farmers. 
This implies that the higher the experience of the 
farmers, the greater their performance. Nwaru (2004) 
and Iheke and Onyendi (2017), reported that the number 
of years a farmer has spent in the business of farming 
may give an indication of the practical knowledge he has 
acquired on how to overcome certain inherent farm 
production problems. Years of farming experience has 
been noted as one of the factors that enhance 
productivity among farming households (Ajibefun et 
al., 2002 and Oni et al., 2009). The coefficient of 
membership of cooperative society was significant at 
1% level and positively related to performance of the 
food crop farmers. This implies that being a member of a 
cooperative society enhance the performance of the 
farmer. Spielman et al. (–2010), Francesconi and 
Heerink (–2011), Abebaw and Haile (–2013), Abate et 
al. ('–2014), and Francesconi and Ruben (2012) 
reported that agricultural cooperatives improve farm 
productivity through their influence on the adoption of 
productivity-enhancing technologies and by improving 
farm productivity. Cooperative membership improves 
the commercialization behavior of smallholder farmers 
(Bernard and Spielman –2009; Markelova and Mwangi 
–2010). Commercialization improves farm productivity 
and farm income at micro level. Cooperatives help their 
members to get greater access to agricultural inputs and 
provide credit services to member farmers that ease 
production constraints. Agricultural cooperative is 
widely considered as a vital foundation that can help 
smallholder farmers to overcome the constraints that 
hinder them from taking advantage of their business as it 
empowers economically weak farmers by enhancing 
their collective bargaining power, and thereby reduces 
the risks that they face in the market (Woldu et al., 
''2013). 
The coefficient of transportation cost was significant at 
1% and negatively related to performance. This implies 
that performance decreases with increase in the cost of 
transportation. According to Adamapoulus (2006), high 
cost of transportation increases the cost of transporting 
final goods and intermediate inputs used in farming - 
these inputs include; chemical fertilizers, pesticides, 
processed seeds, fuel, energy - across regions. Higher 
freight costs operate as barriers that distort the efficient 
spatial distribution of production because they prevent 
regions from specializing in the goods in which they 
possess a comparative advantage. This explains the 
negative relationship between transportation cost and 
performance. According to Tunde and Adeniyi (2012), 
bad conditions of the road affect cost of transportation of 
agricultural produce, which in turn affect the rural 
farmers' income. On the other hand, Ajiboye and 
Afolayan (2009), noted that  improved transportation 
will encourage farmers to work harder in the rural areas 
for increased production, add value to their products, 
reduce spoilage and wastage, empower the farmers and 
have positive impact on their productivity, income, 
employment and reduce poverty level in the rural areas 
since it will be easier to move inputs and workers to farm 
and products to markets and agro-allied industry.
Conclusion 
The study shows that adoption of agricultural 
innovations by farmers has positive effect on their 
productivity and increased productivity leads to 
commercialization among smallholder farmers.  These 
will boost the overall performance of the farmers by 
increasing farm income and enhancing farmer 
livelihood, reducing rural poverty, and increasing food 
security. It is therefore recommended that policies that 
would enhance farmers' adoption of innovations such as 
strengthening the agricultural extension system which 
serve as channel for diffusion of innovations, and 
policies that will grant them access to credit and 
agricultural inputs should be implemented for increased 
productivity and commercialization. There is also need 
for free and affordable educational policies that will 
enable the farmers' access and process information on 
innovations that will enhance productivity and 
commercialization. Farmers are encouraged to form 
groups/cooperatives to be able access information, 
inputs and resources, thereby enhancing economics of 
scale.------------------------------------------------------------------------------------------------------------------------------------------------------ 
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